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t. The State of the All of G GIla LM'D5 Technology

A.. AaWope LMDS Equi,...

The UK is the CW'feDt leader i.nd~ 41 (;Hz MVDS equipment. In 1990, the
United JCincclom'. RadiocolNl1UJ\ic:ltlcN As-cY convened an ad hoc group, the 40
GHz MVDS Worlcina Croup, to ...Ift lonrIullting brold pluw for the UR of a form
of LMDS, ca1IId mtaowave video ctilbtbutiol\ .-vice r'M\1DS")1,

BaHCl on specifications developed by the 40 CHz: MVOS Working Group,
d8I\oIwtratiol\ analogue 41 CHz MVOS equipment has bien desiF'ed and
~ by Philipt Microwave. on., wiD iNtiMe procluction 01 this equipment
in quantitl8 cequate for diltributbt to aabIcItben in mid-1995. GSC Marconi are
aIIo developinc a d.moMtratkm~ aNi thiJ will be available in a matter of
weeb. SllIettetI from esc MucOId to SdentUk Generics, dated 28th February 1995
aDd 12th february 1995 <attached __ • .Appendix 8). Components for 41 CHz
MVCS also are awilable &om a number of other suppliers such u OudJey Labs,
Funn Technolol)' of Jrelandl, Thompeon CSF aDd RACAL 3

The CW'I'mt PN1ip8 Microwave aMIoFe 41 CHz MVDS nceiver unit is~ on
direct broIldeut ..te1Ute ("DBS'') dcnmccmyerter5 and emploY' an extra
doWftCOnvenlon ...... !IMntia1ly it COJ\IIIts 01·. small, Iow-colt hom antenna with a
hip lain (32 dBD which elimiMtII the.need for an LNA in the nceiver. The antenna
is coamected to the fint stap of the nceiYer which downc:onvertl the 41 CHz sigt'al to
• firtt IF (lntemwdiate Freq\1ency) 01 about 12 CHz. The second.. is • standard
DBS dowftCO!\YWter which COl\verta £tom 11 CIh to an IP' freqwmc:y of 950-2000
MHz. 'The MCOnd IF is fed directly into. standard commerdaDy available DBS let­
top box.

The existing ualope 41 CHz MVDS truNI1ittlr unit consilb of four modules.ch
with eight tepame traNmlttm, pluJ OM I'Idundant transmitter which is on hot
standby. A sepana transmitter iI employed for each channel. The PA technology
employed UM8 MMIC GaAI pHEMT power d.eric. of 23 dBm per channel. By 1996,
transmittllr powers of 1 W per channel are projectl8d to be available.
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The INJop ~t GHz MVOS .yatIm utWt. W MCtor cover. antennas <Such as a
leCtOr hom), with a pin of about 15 dJi. Under conditions of maxizmurI rain
lltI8\uation" thiI type of antenna proykl. a roushly drtuJ.ar QOverage with the
traamitter on the c:i.rcumferenc:e. AII\oush lour 640 JeCtor coverap ante:nnu are
NqWred m -=1\ c:eIL leCtOr ane.Du pro'fIde MVOS operators with gnater
arcl\itec:tural8exibllity thanomni~1fttnNs. For example, -=tor IU\tennas
pmDit the ~r flexibility mc::MoeiDa the traNlNtter location C\d utilising
IpeCtnun 11\0.. efficiently becauae 01 tbIir hIperpin and ability for ~ter spectrum
reaM in urbu\ areu.

Aa a membe' of the 41 GHz MVOSW~ Croup, I wa. m'rited to review Philips
Mkrowavetl41 GHz MVDS demcutlatlon ecpalpment, conmtillg of. video server,
41 GHz IIUIlogue trarwlnittinS ndID~mwI a Rand.ard DIS NCeiver set-top­
box. The front end 41 GHz MVDS ...... baa. 60 dB atteDuation peel in &ont of the
anteDna to ltimulate path 10M. n..~ path betweell the transmitter and
rteeiver wu approxUnately l00~. During the demonatntion, Philip'
Microwave p'" two teleYiJiort .... licle-by4klei one was CONlectad to the video
Ml'VtI' 8I\d the other WIt connec:t8d to the -=eiver sip1lll. I wa not able to
ctiltinpilh between the pic:ture qaaIIty 01 .. signal. If you an tnteNtted in
obMrving a workins demoDltratiDll 01 tIIher the Philips Microwave or GEe Marconi
.1 CHz MVOS system iJ\ Wuhingtoll D.C., pIeMe let me know.·

.. Diptal LMDS Bquipmlftt

In 19M, the United Kingdom Ractioo ni ,UlliaIIioN Ageney rec:xmvened the 40 GHz
Oiptal MVDS Working Croup to cteM)op tp«ifkatiolw for digital ," C1U MVDS
with vokt ard data rttum linb. Sf*llCitioat for a dlgItal MVCS lyetem .re being
deYtJoped in order to provide grealllr rpedra1 uttJisatioZ'. better or mON flable picture
quality, gr.ter il\terKtive capability (•.•. Vldeo-on-Oemand), and more efficient cell
.....UN than analogue 41 GHz MVOS. 1be proposed digital 41 CHz MVDS design is
likely to be competible with DBS .,...., and will employ MPEC-2 compression
techniques, QPSK modulation and 39 MHz cbannel spacing. The letter from CEe
Marconi to Sc:ieftlt&e Generics dated 11th Aprtl 1995 (Attached hereto as Apptrldix
B), confirms that it an developmg I~ 1)lIteDt baled on theM aiteria aJ'td my
U1\dmtanding wthat PhiUps Microwave II dotns likewise. A recent submission from
the ItA to the~ wOlkins group JUII'Ib OM poNible digital MVDS channel plan
bued 01\ the di.ptal ASTRA channel pIIrt. 511 letter from the RA titled "Possible

6Both GEe Marconi and Philip' MJc:roWa", MW tadkated their wUlinpett to demonstr••
th1I equipment. S. letter from CIC~ 10 9dendfic Generics, da-.d 12th Apri11995,
8nd IettIIr from PNJlpJ Microwa~ to Sdiadtlc Geeics, dated 24th April 1995. <Attached
..to as Appendix Band Apendix D).

Pap 3



MVDS ChaIuaeJ PIaN", dated 20th Apdll995 (Attached hereto as Appendix Ii). This
indic:ates that a d:\aDMl specing of 39 MHz CXJUIC provide 96 channe.la (of .pprox 34
Mbits per IICOnd) pha 4 return chaDnea in the 2 CHz available. Civen that MPEG-2
COII1pI'IUioIl ..wts in etata rates of~ 2MBit/a ud. 6MB1t/. for typical
411\t8'tIiNMnt dwmels. this will pro~ the capability for a minimum of 480
~ chalmelt in the 2 CHz bIftclwidtl\. Philips Mkrowave is pntHfttly
d~ • diptal 41 GHz MVDS~n syMm and plaN to have this
....uab1e by late 1995. Philipl Miaowave ecpect$ to begin znarrufattwing digital
MVDS equipment in late 1996. lit IettIr fro1l'\ Philips Mio'owa'ft to Scientific
CIneic:I, dM8d 24th April 1995.~ MNto as Appendix D). As lndated by
their letter to ScieJ\tUic Generics, da.... l2th Apt) 1995 (Att8ched hereto as Appenc:tix
B), GBC Man:on1 expect to have a 40 GHz ctIpal MVDS demonstration system
awUable by Tune 1995.

2. CaM &tIm_ forG elk MVDtt~t

8IDed on a I'IC*'lt tubmilfion to the RA MVOS Working Group', the initial co.t of.
32 c:hanNtl (plus" OIl Hot Standby)~ Ul\it hu been estimaftld at between
£33,000 <approx M9,OO(» and B1f#J Capprox $85,(00). ThiJ system as clacribtd
abaft emploY' a cost paalty (due to PI. "Hot Standby") of 4/32 =12.5~, which
compareS very favourably with the COlt peMJty of too~ when using a n\'TA PA.
This is made poteible by the provit.kII\ 01 a -.perate MMIC PA for each transmit
channel

In the same report the initial cost of tbtke_ front end unit (induding antenna, 2
staae downc:onvertllr and excluding iIacloor MHop box) bas been coNerVatively put
at betwwen £6S (approx S97) and £130 <approx $195). As the market for 40GHz
components lwther matures it is libJy that thi8 will significantly dec.reaH .

1. The Statu Outside the United Stata 01 Authorisation anel Deplo)'D'leJ\t of
LMDS at the 41 GHa md the 28 GIk...

ll\ 1990, the 40 c:ouratries that COlI\pdtI tl\eO:>nferenc:e on European Potts iU'\<1
TelecxmummicatiOl\l <"CEP'I"'} adOJ*d a recommendation that the " CHz ba%\<1
should be l1located domestically to~ ter'Vic8. Of theM 40 cowdria, 11 have
already impJemeDWd the retOmmenct.tioll and have alloated the 41 CHz band for
LMtS-type services and 9 countries plan to do 10. These cOW\tr1es include: Austria,
Croaaa, Czech Republic. Denmark. PinJ,md, GermaI'ly, Greece, Hungary, Northern

5 "Mic:rowne Video Distribution Sy5tems-1be 1994 Paeition", Ian Oar1oe. Philips Microwave,
7th detembtr 1994..



Inland.. Italy, Uechtmllaift, N~, Norw~y, Polaad, Portupl, Sweder\,
Switzerland, Turkey and the Unittd lCIrI&do~ To date. the United Xingdom ha5
been the most actift in deploying 4' CIU MVJ:)S services.

The United Janplom pm.nits the~Of MVOS .Y'ten pursuant to a local
deBvery .-vice ("'I..[$") fraN:hite ft••W thtoagh a competitive biddms process by
the lftdepedent TeJmaion COJNl-'" MTC").under the Broadcaltins Act oll990.6

LOS &uchiIes JmIIt Itrve more tha· LOOO ... and deii.. televilion and radio
c:lwv\els over a cUJe te1eYtIkm ,,... mdI« a 41 CHz MVDS system. In the
UratecllG.rl&dom, MVDS tan exten4 1V_. iae.to areu where it it Wleconomical for
~Id cable ~on systema to pN9ide servke. In addition, MVDS can be
utiliJed to provide 2 way irttlltactiveTVierYb.

The lranchilms proceN In theUnited'~for LOS is SUJNJ\IJ'iHd below:

a) The ITC adve11Mt • frul:MM .,. til which a potential applicarlt has
apr_ed In Interest to~ I&S service and invites applications.
J~ the frequencies that would be available for MVJ)S, the dOling date
for the re:Bpt of applicaticmt, tile application ftc, ancl the minimum price a
successNl applicant would bereciuIrC to.pay.

b) applicatioN are submitted wiueh tpeeity the amount of the cash bid for the
franchiIe.

c:) The rrc pubBahes the namesOf~~ti<mon the applicants.

d) The 1lC will awud the francNllto the...t bidder provided that:

i) the bidder meets the II'C'. "chaniitllr" qualifications;

il) the proposed ~tklrw· system is acceptable to the
telecommunicatioN~ mthorities, and if appropriate, the
wireless telegraphy~ aulhoritie5

6 The awald of In LOS frandU5e invclvti· tne iIIUnct of two to three different licenMS.
includinl:

a) • local delivery .mce UcenM ........ by Nne under the BIWdc:..~ Act of 1990
b • UceNe for openting a telecCn'liJMrlkatiCftt system ittU«l by the Departmetlt of

Trade and Industry under the~rdcdontlet of 1984, and

c) if the terViCe includes the UJt Ot~'iI liamse 'by the Radlocommuntcatlons
Agency under the WirelessTel..,., Act of194'.

PII'S
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iii) the rrc II .tisIied tMt.the aPPacant iI 6nartcial1y able to maintain
Ml'\'ice throughout tbe ptrIod ofthe franchise.

tv) the IOUI"ee of funcb b tbe~ i5 not contrary to the partt 01 the
pubtic mteftSt, aid

eaptiol\ll circ:wDstances UWjbe1Ued' tID award the franc:hiJe to III applicant
other than the hipest bidd•.~ circumItaraI relate to the extent of
co.... of the franchiJe .. which any applicant may propoee if it is
IUbltantiilUy greater than the..pmpoeed by others.

The ITC cloaunent iI attached in~ F. An LOS franchiM runs for 15 years
&011' the date when MrVic:e under the tlttarted, aNi franchiMI Mve a high
... of Nl\ewal ecpectarq. _ ITC DocuznIDt "Local delivery Services - A Guide
for FrarddM appllcantt". (Attachld h8'eto • Appendix F>.

Irt 1993, the rrc authorised BurobeIJ 1O~"'6I.nd operate and LOS ,ystem to provide
both 41 GHz MVOS aI'ld cable telnilioG _ ,as in Welt kent, Bngland, in an area
comprised of approximately 97,000 homIt and 2,.000 bulineues. My unclerstarlding
is that Burobell • ill the procen of IIttiDI up a number of operational ceUs. The 41
CHI MVDS equipmeltt is baed on the fWd trtal s}'$tem which Philips CW1'C\tly has
in operation in CMyden, :Ez\gJand. Tbe UX managing director, Mike Stewart hal
dea:ribecl this MVDS DemonttlatiOil S)'It8It in his letter to Sdentific GeneriCl, dated
24th April <Attached hereto u Apperdix D). IurobeU's commerdal4t CH& MVD;
and cable system wm be operational by 1996. the .ystem wiD use both analogue and
digital tedudogy ancl wUlCOlWist of appoximately 3S cells, with an awrage of 1,500
homes per cell. Of the 97,000 home iI\ tbt W_ Kent service area, S7,rxYJ homes will
be terVtJd by a wtrec1 cable delivery JY*m, 16.100 hom. will be served by a 60
c:hiumel41 GHz MVDS delivery s)'ltem wUh • wireline backbone ("r-.gioNll relay"),
and. 16,500 hom. will be Rrved by a 40 c:haMe1 41 CHz MVDS delivery system
Mocal relay'''. _ Table A. Eurobell PtopoMd Services. EurobeU plid £15,000
(approx ~) for it' franchiM and its La; system will cost approximately 61
miJllon pounds <approx 91 million doDats> to OONtnJct.
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saViO; CABLE NmS regional MVDSLocal
relav JteJav

1V - 40+ c:hanneIt y y y
Intaaetm TV y N N

Jmeractlve TV via y y y
8TliDI .

PC vkleo c:cmf. y N N
PC "ideo conE. via Y y Y

BTlizw ~

Voke/Fax mail y N N
boxeI

Voice/Fax mail y y y
boxes via IT 11M

• IurobeIl Uo is considering 0'" tn-..etive serviceI ~mploying the Disital
BuroJ*1' Corc:UIII Te1ecommuniadloDl'StaDdaId..

TAILIL A: EURO.L PROPOSED SIRVICE

The rrc also _ recently JOIidted bill lor Giber LOS frard\tHt lnc1udir\g for the
MktIandJ, Bz\pand and the North8'n Ireland fnmchise ueu. SIt rrc Prest ReJeue5
<attached hereto • Appendix Gl. AppIicarda for the MidJaJda include three
subsidiaries of Fundy CableComm'1Jl~lm Ud..: Tamworth Cable CommunicatioN
Ltd..: Burton Upon TntI\t Cable ~tiOI\l Inc.: and Hlncldey Cable
Communications Ltd. 11we three co.,... d initially propoM • 40 channel wife.
baed teJeviIion and telephone ....... HD~, they have iNficated that they will
utilize diIital4' GHz MVDS~ til Older to extend to Z\on-urb81'l ilrN5 their
initial semce offeril\g for their I.I:$$~ anct to include additional homes within
their &uchise area.

Theft are two applicants for the NUl'tllllxa IteJand LOS franchise. The first is NITEL
Ltd.,. joint vutule behtJftrl CMI UcL ad NMav-c.ble SysteDu Media Ltd. eMI
Ltd. has. dote relationship with PIiOtps MicrOWave aIld currently is involved ill a
raeud\ CONOItium seeking project~ hm the Commiuion of the Buropeen
Union to test 41 CHz MVDS. N1TEl tAd. prope•• to deploy a LOS system consisting
of cable~ md c:Usital 41 GHZ MVOS to 98,700 holMS and 371,000 hOlr\et
respectively. au Table B, NITEL Ltd. RoU Out Plans. The digital 41 CHz MVOS
portion of the system will utilize" kilometre e.u. and Ql'SK modulation.
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-
Year 96 97 98 " '20(»: 2001 2002 2(X)3 2004 200S 2006.. .'. . .

MVD6 0 0 0 0 o ., 0 0 18K 27K 21K l6.1K-..;
Cable 68.~ 15K SQ( - 36IC 591< 30K 0 0 0 0

TABLE B: Nria L11). ROLL OUT PLANS

1be 8ICOftd applic:ant for the N~~ LOS &anchiM i8 CableComms.
Althoup. CableComms initially pial to deploy a wile-bued networlc. it may utilize
41 GHz MVDS in its sy.mn. when~ to eerve letS populated. areas within the
fraI\c:hise.

In (X)I\tratt to the IldiTity~·~MVDS III vices, my understanding U
that only VtNZUeia and ArpDtina haw autbDdzed LMOS iJ'I the 28 GHz band and
IiceDMC1 l.MDi pooviders. Althoup t..da, .Me:teico and Brazil have authorized
experimental~ .ystemI at I\t 28 GH&,bud, thfte three countries have not
.-ched a fiDal dtldsion on whether Or DOt to .hte the 28 GHz bartd to LMDS-type
MI'Vices.

3. Coacluion

M deInonatmtecl herein, the ciepIio~ of *-lope and cHsttal 41 GHz MVOS
eervictI at a ...-onable COlt Is 1'HC!I11CW1,...... Additionally, UN of the 41 GHz
bud for MVOS is consistent with the «tkmI cit.numerous Suropemt countries, most
notably the United Kingdom. .'.



APPENDIX A



•AADZOCOMMtJl'flCArrOI'l$
ACilNCY 4OGWG(95)1

February 1995

No~•• of the -.cond meeting oicthe 40GMz Working Group held on
1~ Deoem~ 1994 at 10.30 am in ace. .Q3 Waterloo Bridge Hou••.
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lU" J ConDo11y
HZ' D Harte
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Mr P Hope
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MZ' J B1:'t1nger
.Hz' T Jt1ng
Mr L Devi..
Mr P Cbaa.r.
MJ: I W1111aauaon
!U M Hoban
Mr D Pearce
MI' R Croll
Mr O'Connell
ME' Q Se..
Mr I Clarke
Mr D Evana
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Mz' 1) Hani80ft
Mz' R Pni••l
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*" D Col_
*" '1' ft1111pa
MI' G 801.
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(S.c:r.~)
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M
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e~. , W~l.ee

an·L~
.11'-ntone Slecuoauca
G&C.Ple••ey Sea1coftduc'tCra
Mal:'COni Blectzoonlce0'"Of~A1r Electronica
1'1_ M1cl'OW8~ lJWtruaeftta
pb1hpa a-rch
PhU1pa M1~
IclMtlf1c Generica
~tlf1c Generlca
"beII.on eonau-r .1ect~otU.ca

CoaIIulbftt
J~,

Cabh e:e-un1oat1one Aaeoc
CoaWultent
aftIi-
CUlie , Win1.. Netwoz'k
..-aurcpe L'1'D

Apologi.. f~~ wen~~ M:r G1bb1M. * Aldoua
and MI' PUZ7. .

1. The now.. of the 1..t~ vWe approved vitlUN't
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FACSIMlLE

TekphOac: 0111·421 3U'
raJa 01.1.420 3920
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Date:
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Cop"':
Pro_

'-;112 \tVOS Systdll
•• ApriJ 1'"1'*'O'CoaDdl
IdIIItU'l, a••crkJ

DtuldP......

'ap 1 or 1

Teddy,

In npIy to,..~[~conLhm thG ..... ewta\tl)' bWidins &~tion

MVJ)S UInDiUw and rc~eMnop""'" ia the flequency ~or.d 40.5 10 ~2.5GHz
Tbt ........... ithiJt to til. t1K .p_""t.OT; 550, wkiel\ hi' e.... Idcpted b)'
tIW OX IDd O&het DC tWtltrits for aN.S)IIkms, with an addiliolal diliw
OIPIbiJity bued on the AstrA rlJn. whidI.- QPSIC nlOdulation at J4Mblti per
MOOftd. Iftd ....... ..,.ana of 39MHlL

tbe cIImoaMrMOr wil! ~ ....Il1&b:c on han Swat 199!. Sou~
dlPCndinl oa tbilcYeI iJtdcaaallCi, it will " "ailUlelot dwnonlltltio:aa omit.
at WIIOnltt irtltllations. There is no r...- ift princip~. why thia lhot.:l~ cot indude
.:he UN.... provided rblt tn. FCC ."..,. It;ch a demonltrltiOft apinst the
UK •.-illilfoe.
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- ....·Farran•• technof·ogy Irl.f·J \\

10:
Ted4t O'Connell

From:
BrenG8n Lyons

Famn Technolo~Y Ltd.
Ballinc:01ljl
C.ork
IrIlIJIIol

ToI: +353-21-812114
Fax: .JS3-21·SnR92

C.c.:No.vlpqll:
lof ,

Dak: Ret'erclM:* Na..
10th Ap&"~l',)5 ~Iltt'\.''''''

--...a-.....---.L.----------t
RI; '0 GI' JIVOS

FUTa" 'fecl\nolO9Y have ....11. ami are clU'rL"1tl)' .wpplyinq
c;QaPCment. tor ~s. ~n 40 GBI INDS.
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PHI·LIPS
FACSIMILE

PMI IiD. Uk Ltd
The PhIl..Os, _don

24Aprft 1W5

MV08 DlII1CK1Itl'ItiGn~i"

-
Teddy

Thaf1k you fer tN....lrv fWII"finI'the -MiIbiiIr t:Jl demo illItI8tion equipmeN for
OU' G QHz MVDI ~1tIm. '

~ct to e;r"lnG dIIla .. WI oaUd 'MIA ~ iI'l • POIIiOn to rnIIOe~
....'D SCIInIlIc GIIwk:I. , WQUId _ 'OUthit mt atIIIf.. tutly commllid for
U. ,..".. cI this".. to 1be'*(dIabI)~ at OUr"""""" .,a I wW not
be..to f8IIUIIwm to ".,,'M .........,IItiQn. It fOffQWS hit WIlt waufd need to
nn IOmI t:I)lOW ,... in ita cpemlon.

~ .......~Iln.etf i. 'IIatitM1y..campriUlg. bank glVC", CD-I
p/al)W$Of~ (we u.....,.,.... -.oIo~')t • moduIator"-.d
the nnsniIw cu1duor unl. For~ ...... u..a en' chMMI (pM one
Mot~) module maw1t8l the lUll a·{+4) chInnef uwllmltll ...~MPT
1f60. At f'Ie ....-ve end \1M nave.•naMnoentwN ptUI cicJwn (QI!IWW Mdin;
a eetBfllte let_ bolt.

nms in_••on i,~ in +*"'linCIafdon under atlmpcaat DTI ianca

At notea above. tie dImonIhtiot\ ~ in.,.aem-td. both lntemdy~
my~ stIIft) and far c2e1 ~, .ncI h _I.......' be
IIT8i IQing • COf'NW"iIt't rwktl. pMOd. To'" end CWI you pi... adVfw wIWn mnd
for hOw '" you might I"lMd the equIpmtnt. .

R1Igardl!i
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tonibleMYDS QiMpel Plans

Use of the proposed dilitll ASTRA channel plan, which has a 39 MHz
~Jar dtannet spKifta. allows a total or 100 dwmeJs to be accommodated in the 2
GHz of spectrum that is available for MVDS. This assumes interl_vinI of adjacent
chlmel., each usina alternate utan pOlarisations. The ceatre frequencies that may
be associated with each RF chlMei Qft MfoUAd in Anna 1.

irem this MJection of 100 chInIMIs, maximum fla1'bi1ity with regard to
chInneI groupin. i. Khieved by oaIy usina 96. The speetNm occupied by the
remainin& 4 channels may be used f'Clr 40 GH& 'back clw\nel rdUm paths if these are
required. It should be noted that d&erl chUllel SPacinl may be employed in this
..ofspectNm compared to the reIt oldie M'VDS aJloc:atioa.

It it suggested that thl··'-t lIhnaements for return channel" if they
are so employed, is to symmetrically".,. thena at each exttIIIity of the available
spernum. Usinl the channti num"" outtinlld in the annex, the spectNm occupied
by chuneJs 1,2, 99 and 100 eouid be \JUIited tbrthe return (subscn"ber to bue station)
paths. TheM two SO MHz blocks IN shown in·Annex 2.

The frequency overia1~f' Where back chamaeJ. are provided at &

loww &equcncy. or even by some·oaw rMIIs. has been sugested u the most
appropriate (or diaitaJ MVDS in tt.~ to lMdium t.-rD. For fUture development
hcwevw. it may be necessary to havt a NtUm·ciJannel contained within each channel
FOup. The potentialloadinS orthe .... will dictate which type of I)'Item is used.
The more use beins made of ret\U'Il cMnneIa, the greater tIM number thac will be
required. and possibly the pater the bInc1width that needs to be aUoc:ated to eac:h.

A 96 channel plan .,. thetilowing altemativel for the channel
groupina:

4 srouPt 01 2~·. channels
6 16
3 12

12 8
16 6
24 ..

A .ection of these c. "iill~ believed to be the most usefU~
i. iD1IItnted in Aanex 2. The naflft~ the: Mterleavina employed in each or the
dIaDDeJ plant iJ shown in Annex 3.

The numb.- of RF cbIi : available for tech JrOUP wi1J need to
be baed Oft the runber orproaramr-: ·1hat it i. wiIhtd to supply. The data
,.. uJed fbr the nnsmission. which il-itIIIf reIMd to the desired picture quality. will
JOVCIl the ratio of programme chIaMIS to Uchannela. However, there will be a
hqumcy plannina implication resultilli 10m tbi tnal selection of mlmber of clwmeJs
per channel IfOUP that nut not be ipOrecl.

1



40GWG(95)5

The more channel IfQUpI that ue: available, the Jess frequency re-use is
requirtd to cover any given franchi.... However. this is at the expense ofha..ing a
reduced proaJrUUnins capaci1y, thlt is biDdwiclth. available per channel &Toup- This
scenario wiD be the easiest to manap tom the frequency pJannina perspective. Co­
channel stations wiD now have a JreIttt separation, so achievina a reduction in the
potentia) interference.

Conversely to this. th6..her diIe number of channel groups that are
availabJe, then the mon difficult the -hquency.~n8 usociated with the netWork
Reo-use of any liven sinlfe channel is -1aOW racling a maximum. 10 sMn8 a reduced
aeopaphical sepm.tion between ~ transmissions. There is now an
increased number of proaramme t'*t is bandwidth, available from each
thanneJ 1fOUP. Applications such U video on dlmand will require larp quantities of
proaramme etwanels to be availabletiace-i'l effectively requires nch of the receivers to
bave an individual link trom the b.. ltaticn.

There is a fUrther inIplIcItion teluJting from this scenario however.
Evey channel will be used more afteA; CcmtlqUently, the probabili1y of a panicular
cbaMel beina in Ule at the boundlryGf'w &mctUse area wUlliso be increased- This
could prevent use of that channel in ;"1*1 of the adjoinina tanchise area. Judicial
pllMina c:cnsid.-ations. such u the oritatation of transmittina antenru. must be used
10 as to minimise the effKt oftransmiJlioft o~-spiU at franchise boundaries.

Havina a 100010~ re-uIi in adjacent ceO, would be the ideal
frequency planninl scenario. H~, it is ZlOl. realisable in practice because of the
requirements for prottcnon ratios orlt1eut 15· 20 dB. dependinS on the modulation
and channel codina schemes .... between wanted and unwanted sipab.
GeoaraPhicaJ ud geometric sepII'I1ioQ wiJ ultimately dictate this minimum re-use
distance, taking iDlo account the speclMDefkitneies that are gained by use of the M·
sector co...... of the hom antenna- JtipulII8d, and the 1· - 2· beamwidth of the
receive antemu.

.­..

This distance is c:a~. UJiJI&' clear sky propaptioD and does not
take into account periods of enhIIad prop.tion. Events aivifta rise to these
phenomena are not u yet quantified. -a1IhOuah. they are la10wn to occur. Anomalous
proptption wiD reduce protection-- .... planned into the development of a
network. The claire<! availability 01.. Mt\ice will also be a key factor in this

Plannista·

As netWOrks develop .:ItOW.-'-e is likely to be c:hanse in the needs
of the service, rtSUltina in a chana'ot~ for the c:MnneI arcuP&. However,
a total I'M for aD in terms of c.... Jl'CUPing I1'TIftPII1CI1t wiD be totally
unmanageable fi"om a ftequtn(y pi..... penpi'ttive. With~ fi'equency IfOUps
in different fiand1ise areas, tranJraiitba OYS'4pill couIcl preclude the use of only
cenain fiequenc:ia from within a~ whie~ remain usable. This reaalu in
decreased spectrII efficiency and exII'aCClnplkalions in frequency plannifta. However•
• degree oft1e~,ibiJity in channel area,. i. dtl!.hble.

2
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A compromise couJd therefore tie to define two plans for the chlMel
groups. This would offer the deWed flexibility for future development of MVDS
networks, white keeping the number of possibilities down to & much more realistic
levci.

In considering the~ of channel aroups, the question of local
oseillator hquenQes also arises. 1M previais thinkina in the 40 GHz Working
Group, and u espoused in MPT1S~; was that,the receiver local oscillator would be
constrained within the 40 GHz band. ni, ~d ensure that any emissions would
affect the MVDS service before others. Two loCal oscillator fi'equencies were defined
with one at the top and one at the bottom of the band; the particular &equency to be
used is then selected for the chameI pap beiDs received. This produ", a rtnIe of
intcmediate hquencies tunable within the standard lRD tunina ranp of 950 to 1950
MHz.

It bas been suggested" tNt an alliernative to the in-band local oscillator
would be to UM a double eonvwacn proCiss whereby the first local oscillator
hquency ia placed at around 29 to 3'1 GfU producing I first IF within the tuning
range of a. "standard" 11/12 GHz LN8 mix. 'downconvenor This arc:hitKture is
appealing in that existing. possibly Ioww cost.. 29 GHz oscillator technology can be
employed with low cost mw produced LNBt. There is also the advanuae that the
IacaI oscillator &.quency would be below waveauide cutoff &equency therefore local
oscillator emission problems would. eIiJniAiJed. Examples of how the single and
double conversion receiver frequency' pI&Ds~ be implemented for digital MVDS
uJing the proposed frequency plan are liven in AMex 4.

Television Broadcutin, Section
Radioconumlnications AleIlCY

20 April 1995
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ADFI gay".1a.....9qa Digiti. MYPS sYb'

QUed e..... Clau" Ceatrt
N..ber rtt."Q N....' ' ......cy

I 40.53500 2 40.55450
3 .a.S7«JO .. 40.59350
S «I.6J3OO - 6 0&0.63250
'7 ~"200 • 40.671'0,

~.69100 10 40.11050
U ••13000 . 12 40.74950
J3 ~.~ 1. 40.11850
J5 40.101OO J6 0&0.'2750
17 ....'700 II 40.16650
J9 .a.1IC5OO 20 40.90550
21

_J'l'OO
22 40.9"50

Z3 .~ 24 40.91350
2! -1.00300 %6 ·4),02%50
27 4LCM* 28 41.0615<l
19 41.01100 JO 41.10050
n 41.12000 32 41.13950
33 41.15900 u 41.17150
J5 41.1t1OO 36 41.21750
31 41.23'00 .JI 41.2'6'0
39 •.1.2.?6ClO 40 41.29550
41 4J.)l500 42 41.33450
U .1.3S4C)O .... 41.37350
.s :'1.39300· 46 4UI250
4' 41.eJlOO 41 4t.4515O
49 41.4'100 SO 4U905<l
51 . .1.11000 !1 41.52950
53 ".51900 sa 4U6I5<l
!S 41.Saoo S6 41.60'50
!1 41.62'700 51 41.64650
59 41.f6600 60 4J.6155O
61 "1.'70~ 61 41.72450
Q 4l.~ 64 41.163$0
6S .tt1lJQO 66 41.80250

" 4LWOO 61 n ...l50

" UM100 70 41.11050
11 a.toOOO n 4J.9195O
73 41.93900 74 41.95150
7S ~l9'7lOO 76 41.99750
11 401'700 " 42.03650

" G05600 10 42.0"50

'J G.ot500 '2 42.11450., 413«)0 - 14 4~.U3SO

IS 42.11300 " 42.19250., 421200 II 42.13J50
If G.2S100 90 42.21OSO
91 a.2tOOO 91 42.3095<l

" 432900 '4 42."'50
9! G.3AOO " 42.38750
97 a..tO'7OO ,. 42.42650,.

42.~ 100 42.46550
N.er. Ewn 1IUIIIIM.s cb..... are Horizolnally polan•.

Odd~ ....... are vertic:alI)' polarised.
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A.nu)

Channel Interleaving and Spectrum Reserved for Interactive Back channels

96. MVOI~l"""~..S.'4~ GHa to .2~~2~,$O9th

"',H4 "1.'9)j «IbtJ

v Pol, H Pol V Pol

SGWHz
" .,..etunt
reterv~4 fOr

.i~~ap;,~
INtta' '

I 1 1 1 1
OliU 0.401 42,4165 41,4'0 "2 ~.o

ell.96 ell. 97 ClI.9. OHz .. HI:

H Pol Ii Pol H Pol

MHz ...,.JdthJ......

1
Cld

If
CII) CII 4

I
OMt

40.HI

~~

r"'~'.-.,..
,a..

, SOMHa

I
41,S"

ONz
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'!Ssiver LoC,I Ou"Fl"MJlenties • lour Chapnel Group Plan

Channel Group 1 (V.Pol)
Channel Group 2 (H.PoI)
Channel Group 3 (VPol)
Channel Group 4 (H.Pol)

ChltoCh.49
Ch.4 to Ch.so
Ch. SIt<) Ch.97
Ch. S2 to Ch.98

405740 to 41.4710 GHz
405935 to 41.490S GHz
41.5100 to 42.4070 GHz
41 5295 to 42.4265 GHz

Nominal IF ranae of digitallRD - 9S0NHz to~SOMHz

Channel Groups 1 " 2 . Local Q9",42.,GHz

1st Intermediate Frequency Ranie Group I
Gtwp2

989.5 to 1886.S MHz
970.0 to 1867.0 MHz

CbNlM! Groups 3 "4 • Local QasjI'.:tO SI)Q GHz

lit Intermediate Frequency Ranac , Gr<up 3 ",
Group4

Dtpblc C0molon

970.0 to 1867.0 MHz
989.5 to 1116.5 MHz

U1i&sina standard digital satellite~ 2D4 dxer I downconvertor:
FSS LNBinput range 10.7 to 11 7'~
ass LNB input range 11.7 to 12.7.Qlh

. ,

Uaina FSS LNB:
UsingBSS LNB:

Groups 1 &:2:B.114 <irz Groups 3 &: 4 30.7SO GHz
Groups 1 &-2 21.114 dRz Groups 3 &: 4 29.750 GHz

1st Intermediate Frequency Ranlt.
Using PSS J.J"G

I. InttlnllCtiate FnKjuerl()' Ranse.
UIinIBSSum

2pd Local OEiQetpr freqlWliju -

. fSS LNB 9.7S GHz
ass LNB·I0."GHz

Gtoup ) ,'~

Grcup2'
Group 3..
GroaP~':-

Gtoup 1
01ol,1 .
Gtoup '-.~
Group 4·

,.

10.7600 to 11.6570 GHz
10.7795 to 11.6765 GHz
10.7600 to 11.6570 GHz
10.n95 1011.6765 GHz

11.7600 10 12.6570 GHz
11.77~ to 12.6765 GHz
11.7600 to 12.6570 GHz
11.7795 10 12.6765 GHz

2nd Intermediate Frequency Range Group, J'. J 1010.0 to 1907.0 MHz
Groups 24 4 1029.5 to 19265 MHz

1
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